Adhesion formation can be reduced by the suppression of transforming growth factor-beta1 activity.
Surgery or trauma often results in restrictive adhesions around joints or tendons that cause severe functional impairment. The formation of adhesion is essentially a fibrogenetic process; therefore, peptide growth factors, such as transforming growth factor-beta, are assumed to play central roles in its development. The purpose of this study was to test the hypothesis that suppression of transforming growth factor-beta1 activity reduces adhesion formation. Sixty rabbits were prepared and randomly divided into six groups of 10. Intraarticular adhesions were created in the right knee joints by cortical bone shaving and subsequent cast immobilization for 4 weeks. In animals in three of the six groups, transforming growth factor-beta1 activity was suppressed by continuous administration of the neutralizing antibody in three graded doses; animals in the other three groups were used as controls. Four weeks after the surgery, the casts were removed and the adhesions were assessed macroscopically, histologically, biomechanically, and biochemically. Gross observation showed that the neutralizing antibody had suppressed adhesion formation in a dose-dependent manner. This is consistent with biomechanical measurement results demonstrating that the antibody reduced the flexion contractures. Histologically, the adhesion in our model was fibrous tissue and the adhesions in the animals in the antibody groups were thin and loose in comparison with the controls. Biochemical analyses further supported these results, demonstrating that administration of the antibody reduced collagen content in the adhesions with a predominance of type-I collagen. Thus, this study showed that suppression of the actions of transforming growth factor-beta1 reduced adhesion formation. Considering the various possible measures to control the activity of the growth factor, suppression of transforming growth factor-beta may be a novel, potent approach to preventing adhesions.